














Customer Originated Trace (COT - incoming A=%*57):

Allows the subscriber to initiate a trace on the last incoming call by dialing an activation
code. The call will be traced automatically, and the print out of the originating directory
number and the time the call was made will be forwarded to a predetermined location, not to
the subscriber. The subscriber then contacts the telephone company or law enforcement agency
to determine further action.

This feature can be assigned as a station option on either a usage sensitive or a flat rate
basis, or office wide on a usage sensitive billing basis.

Distinctive Ringing/Call Waiting (SDR - incoming A=%*61):

An incoming call management feature which will allow the subscriber to define a list of
calling directory numbers that will provide the subscriber with special incoming call treatment.
Any incoming calls on this list will be indicated by a distinctive ringing pattern or a distinctive
call waiting tope. Terminating calls from telephone numbers which are not on the list, or which
cannot be identified, will be given standard treatment.

Selective Call Acceptance (SCA - incoming A =*64):

Allows customers to define a list of calling directory numbers that will be accepted. Any
calling numbers not on that list will be routed to announcements and rejected. The calling party
not on the acceptance list will receive an announcement stating that the call is not presently being
accepted by the called party. Subscribers can review and change the list of accepted directory
numbers as desired.

Selective Call Forwarding (SCF - incoming A =*%63):

Allows the subscriber to have certain terminating calls forwarded to a designated remote
station. The activity will occur whenever a call is received from a telephone number which has
been indicated on a list of numbers, referred to as the Selective Call Forwarding screening list. -
Terminating calls from telephone numbers which cannot be identified or have not been indicated
on the list will be given standard terminating treatment.

THIS PAGE IS COPYRIGHTED BY AND REPRODUCED WITH THE PERMISSION OF
NORTHERN TELECOM, INC.
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Selective Call Rejection (SCR - incoming A =%60):

Allows the subscriber to define a list of calling directory numbers to be screened. Any
calling numbers on this list will be routed to announcements and rejected. All other calls will
be treated normally. The calling party on the rejection list will receive an announcement stating
the call is not presently being accepted by the called party.

| A = Activate Code D = Deactivate Code

(Source: Northern Telecom Technical Education Manual for DMS-10 CCS7/CLASS
Translations, August 1992, Course #0239)

THIS PAGE IS COPYRIGHTED BY AND REPRODUCED WITH THE PERMISSION OF
NORTHERN TELECOM, INC,
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MOKRTH AMERICAN* DIGITAL HIERARCHY
vs EUROPEAN DIGITAL HIERARCHY

NAME RATE CAPACITY
NCRTH AMER | CA DSO 64 Kb/s 1 Voice Chan
EUROPE CEPTO 54 Kb/s 1 Voice Crnan
NORTH AMERICA DS1 £T1) 1.544 Mo/s 24 DSOs
EUROPE CEPT1 CEM 2.048 Mo/s 24 DSOs
NORTH AMERICA DS1C CTIC) 3.152 Mo/s Z DS1s
EUROPE
NORTH AMERICA Ds2 (T2 6.312 Mo/s 4 DS1s
EURDOPE CERTZ (CE2) 8.448 Mp/s 4 CEFT4s
NORTH AMER | CA DS3 €T3 44,736 Mo/ s 28 DS1s
EUROPE CEPT3 CED) 34.368 Md/s 16 CEPT1s
NCRTH AMERICA DS4NA 139.264 Mo/ s 3 DS3s
EUROPE CEPT4 CE4) 139,258 Mo/s 4 CEPT3s
NOARTH AMER!CA
EUROPE CEPTS CES) 564.892 Mo/s 4 CERT4s

"* and Japanese
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SONET

A NEW FAMILY OF STANDARD, HIGH -SPEEC,
SYMCHRONOUS DIGITAL CHANNELS

ELECTRICAL LINE RATE (Mo/s) OPTICAL
S5TS - 4 51.840 oc - 1
STS - N N X 51.840 QC - N+
STS - 256 13,271.040 oc - 258

+« DPTICAL CARRIER

* SYNCHRONOUS TRANSPORT
- LEVEL N SIGNAL

SIGNAL LEVEL N
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STS
LEVEL
STS - 1
STS - 3
5T - 12
5TS - 24
STS - 48

HIGH BANDWIDTH TRANSFORT
SOME NEAR-TERM

OPT ICAL CARRIER RATES

L INE RATES : ocC
{Mb/ <) © Level
51.84 oc - 1
155 . 825 oc - 3
622.08 oc - 12
1244 .16 CC - 24
2488 .32 OC - 48

#54Ko/ s
Channels

8,084
16, 128

32,236
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WHAT 15 ASYNCHHONOUS TRANSFER MODE?

AT ITS SIMPLEST, ATM 15 A NEW METHOD OF FORMATTING, MULTIPLEXING,

CROSS-CONNECTING AND SWITCHING INFORMATION IN 53-BYTE CELLS

[ N “PACKETS™)
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WHAT 1S ASYNCHRONOUS TRANSFER MODE?

AT ITS MOST GRANDIOSE, ATM 1S A REVOLUT IONARY
CHANGE TO THE ENT{RE NETWORK, REQUIRING:

NEW SWITCHES NEW HUBS

NEW MULT | PLEXERS NEW CROS5-CONNECTS
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TODAY 'S DIGITAL NETWORKS ARE DESIGNED TO MOVE 8-BIT TIME SLOTS
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H —— p——
DIGITAL -
M1z DS3 CROSS- FIBER OPTIC
LCOR MUK CONNEGT TERMINAL

CARRIER ;j‘_'

m;l;\_;._ o

i

— (I

]

E=

CLUSTER
CONTRDLLER

S¥ITCH

1

DS1/DS3 CAOSS.  FIBEA OPTIC
CONNEGT TERM! NAL

™
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-

8 8iT TIME SLOT
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TOMMOROW 'S NETWCRKS WILL BE DESIGNED 7O MOVE 53-BYTE "TIME SLOTS”

RN

|__l ] o] P -] -E\
: z
OATICAL {
s =
SWITCH
A R N
4 ATH MU/
HUB/ Rout e | | & | A X
se Lo

O
I [ - [ 1= 53 Br7E CELL
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MOST OF ATM 'S ADVANTAGES RESULTS FROM ONE KEY TECHNICAL ATTRIBUTE
ALL TRAFFIC TYPES CAN BE MIXED ON THE SAME ATM NETWORK

ATM MUK/
HUB/ Router ; N
-]
ATM

SWITCH
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A MAJOR NETWORK EFFICIENCY OF ATM IS THE REDUCED NUMBER
OF CENTRAL-OFFICE "BOXES" AND OVERLAY NETWORKS

D53 CROSS- FIBER OPTIC
CONNECT TERMINAL
TODAY 'S -
DIGITAL DiGITAL X
NETWORKS SWITCH
SMDS SWITCH PACKET SWITCH FRAME SWITCH
SERVICES PROVIDED:
) - CIRCUIT, PACKET & FRAME
TOMMOROW S - CROSS-CONNECT
ATM - VOICE, DATA & VIDED
NETWORK - AT A WIDE VARIETY

OF INTERFAGE SPEEDS
ATM
SWITCH
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TODAY 'S
CIGITAL
NETWORKS

TOMVOROW 'S
ATM
NETWORK

SECOND ADVANTAGE OF ATM S PROTECTED INVESTMENT

AS USER DEMAND CHANGES

\H\

DIGITAL

M2 053 CROSS-
ML CONNECT

FIBER OPTIC
TERMINAL

S¥ITCH

905 SWITCH

PACKET SWITCH FRAME SWITCH

IE | GD THIS WAY
AND OEMAND FOR A
SERVICE DISAPPEARS,

] THAT 'S A HIG MISTAKE

SERAVICES FROVIDED:
- CIRCUIT, PACKET & FRAME
- CPROSS-COMNNECT
- VOICE, DATA & VICED
- AT A WIDE VARIETY
OF INTERFACE SPEEDS

ATM
SWITCH

BUT IF | GO
THIS WAY AND ONE

SERVICE DRIES UR,
< | CAN QFFEA OTHER
SERVICES
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A THIRD ADVANTAGE CF ATM
COST SAVINGS FROM TRAFFIC INTEGRATION AND STATISTICAL
MULT IPLEXING ON ACCESS AND BACKBONE

ATM MUX/
HUB/ Rauter

ATM
SWITCH

SWITCH
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LAN SEAVER

A FOURTH ADVANTAGE OF ATM 15 MULTIMEDIA SUPPORT

ATH
SKITCH

ATM
HiA

(WAGING SERVER
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A FIFTH ADVANTAGE OF ATM

15 HIGH-SPEED INFORMAT iON

TRANSFER

VISTAnet TRIAL CONFIGURAT [ON

MASSIVELY

PIXEL- PARALLEL-
PLANES 5 VLT | PROCESS0R

ﬁsm\ A
4

A

CRAY 4-Mp
SUPERCOMAUTER

UNC
RADIOLOGY
ONCOLOGY

UNE
RADICLOGY
ONCOLOGY

TA = TERWINAL ADAPTER

TA 622 NB/S
[T et
NETWORK ’

NCNC
RESEARCH
CENTER
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ADVANTAGES OF ATM
FXECUTIVE SUMMARY

@ REDUCED NUMBER OF NETWORK "BOXES'

@ PROTECTED INVESTMENT FOR THE CARRIER

@ (NTEGRATED STATISTICALLY MULTIPLEXED

ACCESS AND BACKBONE

@ VULTIMEDIA SUPPORT

@ HIGH-SPEED INFORMAT ION TRANSFER
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RO LY 1) s S0ThIEp ey g sauindagh ennaugy

B3y 0

aaRIpdoo ) 135 wyRIqQyY Auap AQ woIBoig

Student

Student ITvV Student
Monitors Cart Camera

| Teacher
Monitors

Teacher
Riser

lassr i

When you observe a two-way interactive television
classroom, you will see a relatively normal class going on
except the sfudents will be talking to their tfeacher through a
television monitor. Fellow classmates from other sites may
also be seen on television monitors in the front of the room.
While students may be separated by many miles, they can
clearly see and hear each other at all times. Three cameras
capture the action in the classroom. One is focused on the
teacher. Another camera is focused on the students and @
third camera zooms in on visual materials or demonsirations
on the teacher’s desk. The teacher selects the signal to send
by using & push bufton switcher. Microphones pick up the
students’ and tfeachers’ voices from anywhere in the
classroom. Class materials are sent via facsimile, courier or
U.S mail.

The classroom diagram on the opposite page depicts a
typical television classroom design. Actual classrooms are all
custom designed. The number and arrangement of monitors
and student seating may vary.
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HIGHER EDUCATION VIDEO NETWORKS
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HIGHER EDUCATION VIDEO NETWORKS
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HIGHER EDUCATION VIDEO NETWORK
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Sites

et 5&:&%@

YOUR PERSCNAL COMMUNICATION SERVIC

Celluar 2000
Ceil Sites

Cellular 2000™
Service Areas

US West Cellular
Service Areas

US Celiular
Service Areas

1-800-450-TALK

Cellular 2000™ is a service of Rural Cellular Corporation and a rrademark of Cellular 2000, Inc, 21993 Cellar 2000, Inc.
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Basic Trading Areas (BTAs) are shown by the
shaded areas, separated by a dashed line.
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ABS

ACCESS
CHARGES

ADSL
AIN
AG

AMTU
ANALOG

ANI

ANSCII

AT™M
AT&T

AUDIOTEX
BANDWIDTH
BAUD

BAUDOT

BETRS

BISDN

GLOSSARY OF TERMS

Alternate Billing Systems.

The fees paid by long distance carriers to local telephone carriers for
the use of local lines to originate and terminate long distance calls.

Asymmetric Digital Subscriber Line.
Advanced Intelligent Network.
Minnesota Attorney General

Association of Minnesota Telephone Utilities. An organization for
small telephone companies.

A signal that varies in a continuous manner (as contrasted with a digital
signal).

Automatic Number Identification.

American Standard Code for Information Interchange. A code used for
computer data communication.

Asynchronous Transfer Mode.
American Telephone and Telegraph Company.

An interactive audio information service available for a fee to users.of
touchtone telephones.

The capacity of a communications channel expressed in hertz (cycles
per second).

A variable unit of data transmission speed usually equal to one bit per
second.

Data code used in telegraph services named after its inventor.

Basic Exchange Telephone Radio Service; a radio-based telephone
system for serving isolated areas.

Broadband ISDN. (See ISDN)
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BITS
BOC

BROADBAND
CHANNEL

BTAs

BYPASS

BYTE

CAPS
CCITT
CELLULAR

TELEPHONE
SERVICE

CENTREX OR
CENTRON
CLASS

CO

CODEC
COMPRESSED
VIDEO

CPB

Binary Digits; a measurement of information flow. A kilobit is a
thousand bits, megabit is a million bits, gigabit is a billion bits.

Bell Operating Company. The BOCs are grouped under seven regional
holding companies (RHCs or RBOCs).

A communication channel, such as microwave, coaxial cable, satellite,
or fiber optics, that transmits data at rates of 45 megabits (million bits)
per second or higher. (See Narrowband Channel)

Basic Trading Areas as defined by the Rand McNally Atlas. Used by
the FCC to define service area sizes for Personal Communications
Serviees licensing.

Telecommunications transmissions that avoid part of all of the public
switched network.

Eight bits, or a single character or letter of the alphabet.

Competitive Access Providers.

International Telegraph and Telephone Consultative Committee.
Mobile telephone service using a series of transmitters in local areas or
cells. The transmission changes frequency as the driver moves between
cells. The system allows frequencies to be reused, thus providing
much greater capacity than older mobile systems. Cellular telephone
calls are connected into the public switched network.

A service that uses the telephone company’s central office switch to
provide internal switching and other features for businesses and
organizations. It may be used instead of a customer premises PBX.
Custom Local Area Signalling Services.

Central Office,

Coder/decoder. Equipment used to digitize and sample a video signal,
and to regenerate an analog video signal at the receiving end.

Digitized video that requires less bandwidth than standard motion video
through use of codecs.

Corporation for Public Broadcasting.
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CPE
DPS

DOA

DIGITAL

DPCRTS
DS

DTMF

ES11

EAS

EDI

EKG

ELECTRONIC
MAIL

EMT

EQUAL
ACCESS

ESP

Customer Premises Equipment.
Minnesota Department of Public Service.

Minnesota Department of Administration.

A discrete or discontinuous signal, which transmits audio data and
video as bits (binary digits) of information (as contrasted with an
analog signal).

Domestic Public Cellular Radio Telephone Service.

Digital signalling. DS1--24 channels; DS3--45 Mb/s; DS0--64Kb/s.

Dual Tone Multi-Frequency. Describes push button or touchtone
dialing.

Enhanced 911 Emergency Service. The caller’s telephone number,
location and other important information are stored in a computer and
automatically displayed for the dispatcher when a 911 call is received.

Extended Area Service. The ability to call an extended area for a flat
monthly rate instead of paying a toll charge for each call.

Electronic Data Interchange. The use of computers and
telecommunications technologies to process common transactions such
as invoices, shipping notices, and bills, that traditionally have entailed
the transfer ard processing of paper documents.

Electrocardiogram.

The use of telecommunications for sending textual messages. Messages
are stored in users’ "mailboxes" for retrieval on demand. ("E-Mail")

Emergency Medical Technician.

The ability to make a long distance call using a preselected long
distance carrier by dialing 1 plus 10 digits (1+ dialing).

Enhanced Service Provider.
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EXTERNALITIES An economist’s term for consequences external to an economic
transaction. Negative externalities include environmental pollution that
creates costs or disadvantages for people not pay to the econormic
transaction. Positive externalities include general economic benefits
resulting from telecommunications services beyond those reflected in
the carriers’ revenues.

FACSIMILE Equipment that transmits and receives documents over telephone lines.

(FAX)

FCC Federal Communications Commission.

FIBER Strands of hair-thin glass through which light transmits

OPTICS telecommunications signals.

FITL Fiber In The Loop.

FTTC Fiber To The Curb.

FTTH Fiber To The Home.

GATEWAY Connection between networks using different protocols. Also the
connection between a telecommunications carrier and an information
provider.

GPS Global Positioning System. A satellite-based system for position
location.

GROUPWARE Software for shared use by multiple users in a work group.

GTE General Telephone and Electronics.

HDSL High Speed Bit Rate Digital Subscriber Line.

HDTV High Definition Television.

ISDN Integrated Services Digital Network; an evolving set of international

standards for a digital public telecommunications network.

ITFS Instructional Television Fixed Service. A microwave frequency
allocated by the FCC for educational use.

IXC Interexchange Carrier.
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KILOBITS

LAN

LATA

LEC

LIDB

LIFELINE

LIGHTWAVE

LINK UP
AMERICA

LT

MAN

MBUUC

MCI

MEANS

MEGABITS

MEF]

MTA

MTAs

Thousands of bits of data (Kbits).

Local Area Network. Network linking computers at a single location.

- Local Access and Transport Area. The geographical area within which

Bell operating companies may carry traffic without violating the terms
of the MF]J barring them from Iong distance services.

Local Exchange Carrier.
Line Information DataBase.

Fund to help low-income telephone subscribers maintain access to basic
local telephone service.

Signals pulsed through optical fibers on’a beam of light.

Program to provide federal assistance for half the cost of installation
and deposit charges for residential telephone service up to $30.

Line Termination.

Metropolitan Area Network. A network linking computers at several
sites in an urban area.

Minnesota Business Utility Users Council.

A major long distance carrier (formerly Microwave Communications
Inc.)

Minnesota Equal Access Network Systems, Inc.
Millions of bits of data (Mbits).

Modified Final Judgment. The judicial Consent Decree that broke up
AT&T in 1984.

Minnesota Telephone Association. An organization of all telephone
companies in Minnesota.

Major Trading Areas as defined by the Rand McNally Atlas. Used by
the FCC to define service area sizes for Personal Communications
Services licensing.
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MTSG

MICROWAVE

MODEM

MSA
NARROWBAND
CHANNEL
NARUC

NECA

NT

NTIA

0oC

OPTICAL FIBER
OSPS

OTA

PACKET
SWITCHING

PBX

PCN

Minnesota Telefutures Study Group.

Radio communication using particularly high frequencies (and therefore
particularly short wave lengths); for example, 4 gigahertz (4 billion
cycles per second).

Modulator/Demodulator. A device for converting digital data into
analog signals for transmission over ordinary telephone lines and
converting received analog signals to digital data for computer
processing.

Metropolitan Statistical Area.

A communication channel such as copper wire or part of a coaxial
cable channel that transmits voice, facsimile or data, but not high speed
data or video. (See Broadband Channel)

National Association of Regulatory Utility Commissioners.

National Exchange Carriers Association.

Network Termination.

National Telecommunications and Information Administration, U.S.
Department of Comumerce.

Optical Carrier.

See Fiber Optics.

Operator Service Position System.

Office of Technology Assessment, U S Congress.

Figurative "envelopes” of data, from one or more sources, addressed to
a common destination. When a packet is "full,” a circuit is seized only

for the time needed to zap the data in a burst to its destination.

Private Branch Exchange. A private telephone switch located on
customer’s premises, and used for internal communications.

Personal Communications Network. A proposed network composed

over a variety of wireless services inchuding cordless telephones,
wireless private branch exchanges, and wireless local area networks.

180



PCS
PNB

POP
POS

POTS

PRICE CAP

PSAP
PTFP

PUC

RATE OF
RETURN

RBOC

REA

RHEC

Personal Communications Service. Provided by a PCN network.
Pacific Northwest Bell. Now a part of U S WEST Communications.
Point Of Presence. The point at which an interexchange carriers’
circuits connect with local circuits for transmission and reception of
long distance calls.

Point of Sale. For example, electronic cash registers.

Plain Old Telephone Service.

A regulatory approach that sets the maximum price telephone
companies can charge for a designated group of services. The set price
may change over time, based on inflation and targets for improvements

in productivity.

Public Safety Answering Point. The place receiving calls in a 911
Network.

Public Telecommunications Facilities Program administered by the
National Telecommunications and Information Administration.

Minnesota Public Utilities Commission.

Rural Area Network. A phrase referring to the aggregation of multiple
applications on a shared network in locations where duplicate networks
would not be feasible economically.

A method of regulation that defines the total revenue a telephone
company requires to provide services. The revenue requirement
includes operating expenses, depreciation and taxes, and a "fair" return
on its capital investment ("rate base").

Regional Bell Operating Company or Regional Holding Company. One
of the seven companies formed by the AT&T divestiture, including
Ameritech, Bell Atlantic, BellSouth, NYNEX, Pacific Telesis,
Southwestern Bell, and U § WEST.

Rural Electrification Administration, U S Department of Agriculture.
Regional Holding Company. More commonly called RBOC.

Rural Health Education Center.
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RSU

SATELLITE

SCP

SEAS

SMDS

SMS

SONET

SPCS

SS7

SSP

STP

TAP

TACIP

T-CARRIERS

TELEMEDICINE

TELEX

UNIVERSAL
SERVICE

Remote Switch. Unit.

A communications relay device orbiting the earth to permit
communication among earth stations.

Service Control Point,

Signalling Engineering and Administration System.
Switched Multi-Megabit Data Service.

Sefvice Management System.

Synchronous Optical NETwork. A family of optical transmission
channels for transmission speeds that range from DS3 to 2.4 Gb/s.

Stored Program Control Switching.

Signalling System 7. A control system for the public telephone
network that allows telephone company computers to communicate
directly with each other for routing calls, using signaling circuits
separate from the circuits used for the telephone calls themselves.
Service Switching Point.

Signalling Transfer Point.

Telephone Assistance Plan. Established to help economically deprived
Minnesotans pay their telephone bills. '

Telephone Assistance for Communication-Impaired Persons. A plan to
assist these customers in communicating by telephone.

A family of high speed, digital transmission systems. A T1 carrier has
a capacity of 1.544 megabits per second.

Use of telecommunications for medical diagnosis, patient care, and
health education.

A public switched network connecting teletypewriters or other devices
transmitting at 50 bits per second.

Refers to the goal of providing basic telephone service to virtually
every household.
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USTA

USWC

VAN

VIDEOTEX

VOICE MAIL

VSAT

WAN

WATS

United States Telephone Association.

The Bell regional holding company serving Minnesota.

Value Added Network. A data communications system in which
special features, such as protocol conversion or database access, are
added to the underlying transmission capabilities.

An interactive video-based information service.

A voice messaging system in which spoken messages are recorded for
later play-back or transfer to others.

Very Small Aperture Terminal. A device for satellite communications.

Wide Area Network. A computer network covering a large
geographical area.

Wide Area Telephone Service.
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